Introduction
============

Generalized anxiety disorder (GAD) is a common disorder with high 12-month prevalence of 3.1% \[[@R1]\]. The disorder is associated with severe psychosocial impairment, is typically chronic in course and often associated with comorbid mental disorders such as depressive disorders and other anxiety disorders \[[@R2]\], \[[@R3]\], \[[@R4]\]. GAD is characterised by chronic, excessive and uncontrollable worrying referring to different areas of everyday life \[[@R5]\], \[[@R6]\]. In addition, patients with GAD suffer from complaints such as irritability, restlessness, muscle tension, difficulty concentrating, sleep difficulties, feeling keyed up and easy fatigability \[[@R7]\]. Pathological worry is considered to be a defining feature for GAD \[[@R8]\]. These worries are experienced as uncontrollable and patients spend considerable time worrying \[[@R9]\]. Obviously, patients suffering from anxiety disorders in general are concerned by several worries. Nevertheless, Chelminski and Zimmerman \[[@R10]\] found significantly higher levels of pathological worry for patients with GAD in comparison to other anxiety disorders.

In two earlier studies, the Penn State Worry Questionnaire (PSWQ) \[[@R11]\] was used as a screening instrument for GAD \[[@R12]\], \[[@R13]\]. The PSWQ was developed to measure the specific trait of worry in both clinical and non-clinical populations. It is a commonly used and psychometrically sound measure \[[@R14]\]. Individuals diagnosed with GAD score significantly higher on the PSWQ than do those who meet only some of the GAD criteria \[[@R11]\] as well as individuals meeting the criteria for other anxiety disorders \[[@R15]\].

Behar et al. \[[@R12]\] and Fresco et al. \[[@R13]\] examined the screening suitability of the PSWQ in different samples by the use of receiver operating characteristic analyses (ROC). A ROC analysis enables to evaluate the ability of a test to discriminate individuals with a characteristic (e.g., GAD) from individuals without that characteristic. Behar et al. \[[@R12]\] compared PSWQ scores from 159 treatment-seeking GAD patients with PSWQ scores of 113 nonanxious controls. A PSWQ cut-off-score of 45 provided the best balance of sensitivity (0.99) and specificity (0.98). In a second study, Behar et al. \[[@R12]\] examined a large sample of unselected college students (N=2449). In this sample, a PSWQ cut-off-score of 62 provided the best balance of sensitivity (0.86) and specificity (0.75). One limitation of this study was the assessment of GAD by self-report measures. Further, the sample did not consist of participants seeking treatment.

Fresco et al. \[[@R13]\] examined the ability of the PSWQ to correctly identify patients with GAD in a sample of outpatients seeking treatment at an anxiety disorders clinic. The authors investigated three diagnostic groups: patients with GAD (n=28), patients with Social Phobia (n=114) and patients with a primary diagnosis of Social Phobia and a secondary diagnosis of GAD (n=22). By discriminating 50 patients with either primary or secondary GAD from 114 patients with Social Phobia, the analysis revealed a strong ROC curve for the PSWQ total score (Area Under Curve \[AUC\]=0.74) that was significantly better than chance in classifying individuals with GAD versus Social Phobia. When sensitivity and specificity were both optimized (cut-off score=65), 63.4% of the patients were correctly classified. Because of a high degree of overlap between the two anxiety disorders, the authors take their results as a strong support for the use of the PSWQ as initial screening instrument for GAD. Nevertheless, Fresco et al. \[[@R13]\] point out that the generalization of theses findings are strongly limited due to the influence of the modalities of a study (e.g., sample, diagnostic procedure, context of exploration).

As the two earlier studies \[[@R12]\], \[[@R13]\] referred to college students and outpatient samples, our research question was whether the PSWQ can be used as a screening instrument for GAD in a German inpatient sample. (As a special feature of the health care system in Germany, not only patients with severe psychiatric disorders, but also patients with less severe disorders such as anxiety disorders, depression and somatoform disorders are treated in inpatient health care.) As the discrepancy between the high frequency of GAD, and the duration and validity of its diagnosis \[[@R16]\] shows, the detection rates regarding this disorder are not yet sufficient. This insufficiency could be associated with the overlap of symptoms between GAD and depressive disorders as well as with somatoform disorders, which are both quite frequently represented in German inpatient samples. Therefore, in this context the suitability of the PSWQ as a screening instrument for GAD would be a great convenience in order to not overlook this (comorbid) disorder in clinical daily routine. Nevertheless, as the specificity of pathological worry in GAD was questioned by several authors \[[@R17]\], \[[@R18]\], another goal was to examine the specificity of pathological worry for GAD by comparing the levels of pathological worry among psychotherapy inpatients with GAD, several other anxiety disorders and depression. In some studies, significant associations between PSWQ scores and rumination could be found \[[@R19]\]. Thus, an association of depressive symptoms with the process of worrying can be expected.

Method
======

Participants and diagnoses
--------------------------

This study refers to an unselected sample of N=293 psychotherapy inpatients who were treated in a German psychosomatic rehabilitation clinic (Paracelsus-Roswitha-Klinik, Bad Gandersheim, Germany). The study was approved by the Bundesversicherungsanstalt für Angestellte (BfA). Data were collected in the context of routine evaluation. Diagnostic classification was conducted by routine structured clinical interviews (Mini-DIPS) \[[@R20]\] according to DSM-IV \[[@R5]\] and ICD-10 \[[@R6]\] by trained psychotherapists under regular supervision. The primary diagnosis was defined as the diagnosis associated with the most severe impairment. Patients with substance abuse, psychotic or bipolar disorders, eating disorders, obsessive-compulsive disorders, and severe personality disorders (Cluster A and Cluster B) were excluded. Finally, N=237 patients were included in the present investigation. The mean age of the sample was 48.40 years (SD=9.06), 144 (60.8%) patients were female, and 140 (59.07%) were married. Regarding the primary diagnosis, N=18 (7.6%) patients of the sample fulfilled the criteria for GAD. N=32 (13.5%) patients had a primary or secondary GAD diagnosis. The frequency of all primary diagnoses is displayed in Table 1 [(Tab. 1)](#T1){ref-type="fig"}.

Assessment
----------

The Penn State Worry Questionnaire (PSWQ) \[[@R11]\] is a self-report measure to assess pathological worry in GAD patients. Satisfactory reliability and validity could be demonstrated for the German version of the PSWQ \[[@R21]\], \[[@R22]\]. By adding up the value (five-point scale, range 1--5) of all 16 items (e.g., "I'm always worrying about something") a score from 16 to 80 can be reached.

The Beck Depression Inventory (BDI) \[[@R23]\], \[[@R24]\] is a 21-item self-report measure which assesses the severity of depressive symptoms on a 4-point scale. The widely used instrument shows satisfactory reliability with an internal consistency of .88.

Procedure and statistical methods
---------------------------------

In order to test whether patients with primary or comorbid GAD score significantly higher in the PSWQ than do Non-GAD patients, a one-tailed t-test was conducted and an effect size according to Cohen \[[@R25]\] was calculated.

The utility of the PSWQ as a screening instrument for GAD can be explored by a receiver operating characteristic (ROC) analysis \[[@R26]\]. The analysis produces a ROC curve in which the sensitivity is plotted against the specificity for each value of the test. The probability that a test will correctly classify the individuals is estimated by the area under the curve (AUC). The AUC is indexed from 0 to 1, values greater than 0.50 are interpreted as a probability greater than chance. Cut-off scores for optimal sensitivity (the score that optimized sensitivity without reducing specificity to less than chance), optimal specificity (the score that optimized specificity without reducing sensitivity to less than chance), and optimal sensitivity and specificity (the score that produced the best balance of sensitivity and specificity) were calculated for values of the PSWQ total score.

To investigate whether patients with GAD differ from patients with depressive disorders or other anxiety disorders in their amount of pathological worry measured by the PSWQ, a sub-sample of N=118 patients with anxiety disorders (F40/41) and depressive disorders (F32, F33, F34) was examined. Patients with other primary/comorbid disorders than the mentioned disorders were excluded. The sample of N=118 patients was divided into five subgroups (see Table 2 [(Tab. 2)](#T2){ref-type="fig"}). Group 1 "Pure GAD" (n=11) consists of patients suffering from GAD without any comorbidity. Group 2 "GAD & Depression" (n=12) consists of patients with GAD and depressive disorders, but without any other anxiety disorder. Group 3 "Depression" (n=50) consists of patients with a primary diagnosis of depression without a comorbid GAD or another anxiety disorder. The fourth group "Anxiety"(n=13) consists of patients with anxiety disorders without comorbid GAD or depression. Group 5 "Anxiety & Depression" (n=32) consists of patients with anxiety disorders (except for GAD) and comorbid depressive disorder.

Differences regarding pathological worry and depression measured by the PSWQ and the BDI across the five diagnostic subgroups were examined by conducting one-way ANOVAs. Bonferroni adjusted alpha (0.05/2) was α=0.025. The influence of depression on pathological worry was controlled by conducting an ANCOVA with BDI score as a covariate. All calculations were made using SPSS 12.0.

Results
=======

The total sample of N=237 patients had a PSWQ score of 52.5 (10.41). By dividing the sample into patients with GAD as primary or comorbid diagnosis versus patients with all other diagnoses, GAD patients (n=32) reached a PSWQ score of 57.81 (8.42), while Non-GAD patients (n=205) had a PSWQ score of 51.67 (10.47). This difference is significant (one-tailed t-test, t(47)=3.701, p\<.001) with a medium effect-size of d=.65 according to Cohen \[[@R25]\].

The ROC analysis (see Figure 1 [(Fig. 1)](#F1){ref-type="fig"}) showed an area under the curve of AUC=.67 (p=0.02). According to Fresco et al. \[[@R13]\], three PSWQ cut-off scores were calculated. When sensitivity is optimized, a cut-off score of 51 with a sensitivity of .77 and a specificity of .51 resulted. If specificity should be more important, a cut-off score of 56 with a sensitivity of .52 and a specificity of .68 resulted. By simultaneously optimizing both sensitivity and specificity a cut-off score of 54 with a sensitivity of .58 and a specificity of .60 was found. To ensure the identification of positive cases, we considered the sensitivity of a screening instrument most important. When sensitivity is optimized, a cut-off score of 51 resulted and 77.4% of the GAD patients were correctly classified (25 patients), whereas 22.6% GAD patients were not identified (7 patients). In the group of Non-GAD patients only 51% of the patients (104 patients) were correctly classified, whereas 49% (101 patients) were falsely classified as GAD patients. Taken together, only 54.4% of the patients were correctly classified.

To compare GAD patients with patients suffering from depressive disorders and/or other anxiety disorders regarding pathological worry, measured by the PSWQ, a sub-sample of N=118 patients was examined. The total sub-sample reached a PSWQ score of 54.62 (10.14) and a BDI score of 22.88 (9.85). Correlation between PSWQ and BDI was r=.51 (p\<.01). Table 2 [(Tab. 2)](#T2){ref-type="fig"} shows the mean scores and standard deviations in the PSWQ and BDI in the diagnostic subgroups.

One-way ANOVAs showed significant differences between the subgroups in the PSWQ (F(4)=5.46, p\<.001; Bonferroni post-hoc comparisons with p\<.05: 2\>4, 3\>4, 4\>5) as well as in the BDI (F(4)=17.18, p\<.0001; Bonferroni post-hoc comparisons with p\<.05: 1\<2, 1\<3, 1\<5, 2\>4, 4\<3, 4\<5). After conducting an ANCOVA to control for the influence of depression (BDI), no significant differences between the diagnostic subgroups could be found in the PSWQ (F(4)=1.53, p=.20).

Discussion
==========

In this study, GAD patients reported a significant higher level of pathological worry with a medium effect measured by the PSWQ than do all other patients of the inpatient sample. Nevertheless, compared to earlier results, the GAD patients in this sample scored lower than those of other clinical samples \[[@R12]\], \[[@R13]\], although they scored higher than the normal population \[[@R21]\].

The ROC analysis demonstrated a weak result with only 54.4% of the patients correctly classified. This result suggests rather insufficient screening abilities of the PSWQ for GAD in this unselected sample of psychotherapy inpatients. If it is presumed that a specificity of pathological worries for GAD exists \[[@R9]\], than it seems as if the PSWQ is not able to indicate this specificity. So the instrument could be able to detect worry valid, but not specific enough to discriminate between different disorders.

Another possibility is that pathological worrying is not that specific for GAD \[[@R17]\], \[[@R18]\]. If pathological worrying can also be found in depressive disorders as well as in other anxiety disorders, the fact of nearly the half of all patients (49% of the sample) falsely classified as GAD patients in this study becomes comprehensible. This consideration is supported by the analyses of the five diagnostic subgroups. The subgroups exhibited significant differences regarding their level of pathological worry and depression. After controlling for the influence of depression, differences referring to pathological worry no longer existed. This result shows that pathological worry is not as specific for GAD as it is commonly postulated. Instead of that, our findings stress the meaning of comorbid depression in GAD and further show a relevant impact of depressive symptoms on the process of worrying. Thus, it could be useful to recognize GAD as a "matrix of anxious-somatic-depressive symptoms" \[[@R27]\] rather than to overemphasize the specificity of pathological worry in GAD.

Overall, it is important to note that the PSWQ was developed as a measure for severity of pathological worry and it was never intended to be used as a screening instrument for GAD. Because of the fact that GAD is a wider concept than pathological worry, an inability of the PSWQ to screen effectively for GAD should not automatically be regarded as a flaw of this instrument.

Although in general such a poor screening result could also be caused by weaknesses regarding the reliability and validity of the given diagnoses, the use of structured clinical interviews conducted by experienced psychotherapists under regular supervision speak rather against such an explanation for the presented results.

One shortcoming of our study is the small number of GAD patients in our clinical sample, which also suggests that GAD is not very frequent in inpatient settings. In addition, compared to other GAD samples, the GAD patients of our sample scored rather moderate on the PSWQ. Therefore, they could also be rather less prototypical for GAD. Another important limitation is the restricted generalizability, which is associated with the rather unique feature of the German health care system, where patients suffering from Axis I disorders can receive in-patient psychotherapy treatment. Thus, a simple generalisation to other inpatient settings outside of Germany would not be adequate.

Taken together, our results suggest that the PSWQ is rather inapplicable as a screening instrument for GAD in the context of German inpatient settings. Instead of that, in such a context the PSWQ could be used to discriminate high versus low worriers independent of the respective classificatory diagnoses. Therefore, the instrument could provide the building of e.g., symptom-orientated therapy groups as they are established in behavioural-medicine inpatient settings. Such an approach also makes allowance for the high rates of comorbidities in Axis I disorders.
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=====
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